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Title The Technique Used by I. 5S. Filatov and the Expedi-. 
ency of Strengthening Bee Families (0 metode raboty 
I. S. Filatova 1 tselesoobraznosti podsilivaniya 
pehelinykh semey) 


Orig; Pub: Pchelovodstvo, 1957, No 5, 21-23 


Abstract: The author argues that the strengthening of weak 
families is ex 


ing, into a poor family, 
their energy and effic 
families, However, 
prove, it should be cul 
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satisfy exactly the zero boundary conditions on the two ohmic contacts. The threshold! 
field and the frequency of these oscillations turn out to be governed by the same for-} 
mulas as obtained in the earlier paper for an infinitely long sample. The threshold 
fields for the almust-natural oscillations is smaller than the threshold field for the 
true natural oscillations. If the field is smaller than critical, damped oscillations 
can be excited by applying to the sample an alternating field. These arise when the 
ohmic contacts are weakly injecting. ‘The impedance of the sample in the latter case 
is investigated and it is found that it exhibits resonant properties near the frequen- 
cy of the natural oscillations in the case of a short sample or near the frequency of 
almost-natural oscillations for the long sample. For the short sample the resonance 
is manifest by a single dip, whereas for a long sample it is manifest by a packet of 
waves. ‘The authors thank L. E. Gurevich and V. I. Perel’ for useful discussions. 
Orig. art. has: 3 figures and 45 formas. 
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AUTHOR: Tsarenko, V T.; Bagrov, G. V.; B3orzenko, V, V, 


ORG: none 


TITLE: Semlconductor waveguide attenuator with combinational electric 
control for shf power stabilization oer 


SOURCE: IVUZ. Radfotekhnika, v. 9, no. 1, 1966, 63-70 


TOPIC TAGS: microwave attenuator, microwave power stabilization, pn 
junction : 


ABSTRACT: A description is given of a wide~band voltage~controlled 
semiconductor attenuator for regulation of the shf output power level 
of wavepuidea operating on the 3~cm wavelength. The semiconductor atten- 
uator is shown in the figure. The Ge wafer with ohmic contacts 1, 2, 
3, and rectifying contact 4 form a distributed p=n junction. To redude 
the ripple of the attenuation~frequency characteristic and the tnieial ! 
losses, the wafer thickness is less than the skin depth of the uhf 
field in the semftconductor (1,e., 0.6 mm). The wafer may be mounted 
either perpendicular to or parallel to the longitudinal axis of the 
wavaguide (sae Fig, 1), Voltage potential Ey is applied between con- 
tacts 1 and 2, and a field is created, causing the flow of current I¢ 
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Fig. 1. Attenuator construction (a) and mounting in waveguide (b) 


I¢ through the pen junction causes the holes to be injected into the 
sample. As a result, excess carrier concentration arises in the p-n 
junction, Due to the gradient of carrier concentration along the 
length of sample, the holes partially diffuse into the region inside 
the waveguide, Voltage Ey accelerates the motion of the holes and 
increases their diffusion length. The lifetime of the holes becomes 
sufficiently long for them to reach point x = a (Fig. la). This causes 


a substantial increase of sample conductivity and, indirectly, the 
attenuation of the electromagnetic wave as it passes SREOHEN the semi- 


in the forward direction between contacts 3 and 4. Passage of current | 
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TITLE: Calculation of SHF-power stabilizers Elate = 


SOURCE: Radiotekhnika i elektronika, v. lI, no. 1, 1966, 158-161 
TOPIC TAGS: SHF attenuator, SHF power stabilizer 


ABSTRACT: A method of calculation is. suggested for a broadband SHF-power 
stabilizer based on an electrically-controlled semiconductor attenuator. The SHF- 
generator-stabilizer-load system is treated as an automatic controller and a plant, 
Plant and the equations describing both are set up. 
Die gaat eee Essentially, the system (see figure) comprises the 
ata following parts: 1 - SHF oscillator; 2 - controllable 
attenuator; 3 ~ directional coupler and crystal 
detector; 4 - first amplifier; 5 - comparison circuit; 
6 ~ second amplifier; 7 - pulse detector; 8 - singse- 
stage d-c amplifier; 9 - load. A graphoanalytical 
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procedure for calculating the stabilizer parameters is given. An experimental 
verification of the procedure showed a difference between the theoretical and experi- | 
mental stabilization characteristics of (0.06 db. Orig. art. has: 2 figures, 

14 formulas, and 1 table. 
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AUTHOR: valitov, Re A.3 Domanow, Ye. A» 


TITLE: Waveguide proadband power stabilizer 


SOURCE: LVUZ. Radiotekhnika, V- 7, no. 2. 1964, 253-256 


TOPIC TAGS: waveguide element, standing wave ratio, microwave equip~ 


ment, power stabilizer 


taining the 


A stabilizer js described. capable of main 
ange of 


t within several per cent in a frequency © 
-pand by using an electrically con- 
n junction. 


ABSTRACT: 
load power constan 
20%. The stabilizer is made broad 
trolled germanium-s lab attenuator with a rectifying P~ 
The input measuring element is a gas-discharge junction. Whenever 
the waveguide power deviates from the minimum level, an error signal ° 
modifies the admittance of the germanium slab and restores the power 
level. The accuracy of the apparatus is estimated at 3.5% when the 
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input power drops by 19 GB from not less than 2 mW initial level. 
The stabilizer can be used as an attachment to a sweep generator of 
the klystron type with mechanical automatic tuning provided the £m 
Signal is additionally modulated in amplitude at approximately 1 kes 
frequency. Orig. art. has: 4 figures and 5 formulas. 
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TITLE: The use of semiconductor diodes in uhf energy modulation in the 10-cm range 


SOURCE: IVUZ. Radiotekhnika, v. 9, no. 2, 1966, 241-243 


TOPIC TAGS: uhf, waveguide element, semiconductor diode 


ABSTRACT: The results obtained with commercial-type D403 semiconductor diodes in 
modulating uhf energy in the 10-cm range are discussed. In the case of modulation 
with direct diode switching during the transmission period, negative characteristics 
are observed, i.e., low controlled attenuation (not exceeding 7 db per diode) with 
considerable losses (2—3 db) and a voltage standing wave ratio reaching 2. A 
modulator based on a twin T-junction waveguide, in which no resonant state of diodes 
is required, is also investigated. It was found that the modulation of the uhf 
energy is associated not with the reflection of energy but with its absorption. The 
wodulator systema considered can be used as smooth electrically controlled atenuators 
in automatic control systems. Orig. art. has: 3 figures. © os {JR} 
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TITLE: Investigution of the Thernodynamic properties of piquid Metallic 
Solutions. The System Potassiuna--Thalliun 


PERIODICAL: ghurnal fizicheskoy khimii, 195, Vol 33, itr 3. pp aye. 0797 
(USSR) 


ABSTRACT; The elecironotive force (EXF) of the concentration cet+s 
K | glaso | K-T1 for solutions with $2.4 to 29 ators, Tl wad 
measured in the temperature range of 47b-895 °C. The dusten 
of the measuring cell ‘pig 1) was the one described in 
references 2, 3. 4. The electrolyte was glass 23-°° 
(63875 Si0,. 29% By04; 3% A1,0,; 499 ia,0 und o5 Lio: 
perature Was measured sith a ehromel/aluminus shermeccupse 
via a potentiometer pp while the (ENF) wus determined by means 
of a potentionetes PPry..7. The thermodynamic propert*ies cf 
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ones (Ref 13). The shift of the extreme value away fron the 
one which would correspond to the most stable K-Tl compound 


There are 4 figures, 2 tables, and 13 references, 5 of which 
are Soviet. 
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AUTHORS: Lantratov, M, F,., Tsarenko, Ye, V, 
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} 
TITLE: An Investigation of Thermodynamic Properties of Liquid Metal 
Solutions in the Potassium-Mercury System 


r\ 


PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 7, pp. 1539-1546 


TEXT: The thermodynamic properties of liquid alloys of potassium with 
mercury were investigated within the temperature range of 250-350°C and within 
the concentrations Ny = 0.04992 - 0.898 by the emf method. The thermodynamic 
properties were calculated from the emf values (E) and the temperature 
coefficients of emf((am) of the concentration circuits: K | solid electrolyte 
containing K + | K (Ny - Hg (Ny), where Nyx and Nyg are the atomic percentage 
of potassium and mercury, respec ively. Equations were presented for the 
calculation of the partial values of the isobaric-isothermal potential and the 
excess potential of potassium, for the partial molar entropy of mixing and the 
excess entropy of the mixture, for the partial molar heat of the mixture, etc. 
The emf was measured by a I[TTB-1 (PPIV-1) potentiometer, It was shown that 
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An Investigation of Thermodynamic Properties of Liquid Metal Solutions in the 
Potassium-Mercury System 


containing from 0 to 35.5 atomic % mercury positive deviations from Raoult's 
law and in solutions containing more than 35,5 atomic % large negative 
deviations are observed, The most stable compound in the K-Hg system is KHg.. 
The curve of the integral heat of mixing has a clear extremum at Ns 0, 

1. e., in the region of the composition KHg,, The maximum molar heat is 
keal/g-atom. There are 5 graphs, 2 tables and 20 references: 8 Soviet, 

8 German, 3 English and 1 American. 
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AUTHORS: Kazanskiy, GeS.-, Mikhaylov, A.I., Myznikov, KePe 
and Tsarenkov, A+P. 
. TITLE: Methods of varying the time of interaction of the 


beam with the target in the 10.GeV proton synchrotron 


PERIODICAL: ges eae i tekhnika eksperimenta, no-« 5, 1962, 
19 - 2 . 


TEXT: Experiments designed for the proton synchrotron at 
the Joint Institute for Nuclear Studies require the availability 
of secondary-particle pulses of different lengths. Secondary 
particles are produced by bombarding an internal target and the 
time of interaction of the beam with the. target determines the 
length of the secondary-particle pulse. The authors give in, 
this paper a brief summary of the various methods used to alter 
the beam-target time of interaction. The methods for increasing 
-the time of interaction are as follows: 1) resonance build-up 
of oscillations in which the resonance is excited artificially 
by modulating the accelerating voltage in such a way that the 
particles leave the phase~stability region. Particles leaving 
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the acceleration process are deflected by the variable magnetic 
field onto the target and the time of interaction with the target 
is adjusted by adjusting the modulation amplitude. In this way, 
the length of the secondary-particle pulses can be increased to 
250 ms. 2) Slow reduction in the amplitude of the accelerating 
voltage. This method is also based on the removal of the , 
accelerated particles from synchronism by reducing the region of 
phase stability. The method has been discussed theoretically 

by VeI. Kotov and LeL. Sabsovich (PTE, 1957, no- 6, 19). However, 
an empirical approach was found to be more suitable. 

3) Slow variation in the frequency of the accelerating voltage. 

A change in this frequency produces a change in the radius of the 
equilibrium orbit. This effect has been considered theoretically 
py M.S. Rabinovich (Tr. FIAN SSSR, 1958, 10, 23). The rate at 
which the beam is displaced onto the target is proportional to 
the rate of change in the frequency. Linear variation in the 
frequency was found to be inadequate and a special foedback 
system which controls . the relation between the frequency and 
the magnetic field was developed, using the radial beam- 

position indicator reported by F.A. Vodop'yanov et al 
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(Proceedings of the International Conference on High Energy 
Accelerators and Instrumentation, CERN, Geneva, 1959). 

. The methods used to reduce the beam-target interaction time were 
as follows: a) reduction in the radial dimensions of the beam 
during the acceleration process. In this method the width of the 
beam was reduced by slowly varying the frequency of the accelera- 
ting voltage; b) ainstantancous change in the phase of the 
accelerating voltage. Here, the time'of interaction was reduced 
by increasing the rate of displacement of instantaneous 
equilibrium orbits; c) rapid variation in the frequency of 

the accelerating voltage. This method has the considerable 
advantage that it gives rise to very little change in the output 
intensity (low particle losses). With a frequency variation 

of 1.8 Mc/s/s, the time of interaction can be reduced to 2 US. 
This corresponds to the interception of 70% of the original beam 
. by the target. There are 8 figures. 


ASSOCIATION: Ob" yedinennyy institut yadernykh issledovaniy 
' (Joint Institute for Nuclear Studies) 
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[Methods for changing the duration of the imteraction between 

the beam and the target in @ synchrophasotron at 10 Bev] Metody 

izgmeneniia dlitel'nosti vuaimodeistviia puchka s mishen'iu v 

sinkhrofazotrone na 10 Bev. Dubna, Ob"edinennyi in-t iadernykh 

issl., 1961. 17 p. (MIRA 15:1) 
(Synchrotron) (Protons) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8" 


BEEROVED Fok RELEASE: 


e Hee 2001 = CIA-R 


DP86- 
Bee 0s tong tee coun 


eel Aisa 


setenans 


Pisin 


 s fe | 45137 . 
«,/089/63/014/002/ 005/019 


_- p102/B186 


2Y 6730. . 
Kazanskiy» Ge Seo» Kuznetsovr Ae Bas Mikhaylovs Ae Leos 


AUTHORS ¢ 
Rubin, N. Bes paarenkovs Ae BP» 
accelerated particles 


of the bean formation of 
qnduotion electrodes 


synchrotron by means of 
2, 19635 153° 158 


Investigation 


TITLES 
in the proton- 


PERIODICAL! Atomneya energiy8s V° 14, NOe 

The beam formation Pr first stage of 
roten-synchrotron of the obtyedinennyy gnstitut yadernykb ganiledovanly 

f Nuclear pesearch) in Dubna was atudied with the help 

Kuzmin, et al, Proc. 


Joint Institute © 
1 electrodes (Vodop'yanovs 
d instrumentationy CERN, ,ceneves 
4 ay .¢ 


ocess in tne 


of electrostatic gigna 
Intern. Conf. High accelerators an 


tical electrodes)» an 
g). The signal vV(q) in- 


e of the eee (ver 
change in the 


radial electrode 
portional, to the 


cara 1/4 


- 


KARTE BEB 
: 


a aa 


ADeR an rad AS WES Shs pear 
OVED FOR RELEASE: 03/14/2001 


[BEPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8 


Fe Se on en eee 
pal . alate, 


s/089/63/014/002/003/019 
Investigation of the beam... B102/B186 


azimuthal charge density in the flying bunch: y 9 2 Ae) L an, where 1 is 
Cc oO«+*k 


the electric length of the electrodes, C the capacitance of the plates 
relative to the earth, and ™ the perimeter of the equilibrium orbit. V(7) 
4s led to an integrator which yields oe = ly/nc, Q being the charge of 


the accelerated bunch. For the proton-synchrotron of the OIfval the sensi- 


tivity of the vertical electrodes, a = c/el, was 1-10'* protons/v; 
n= 208 m, 1 = 0.5 m, C = 400 ppf. If the output voltage V suk (cf. Fig. 1) mi | 


je measured and the amplification factor K is known, the number of protons 
in the bunch, N = Me it a/k, is determined. .The signal U(;) of the radial 


electrodes records the horizontal deviation of the beam from the equi- 
librium radius; the radial sensitivity is 2v/cn. The electrods installa- 
tion has a pass band of 0.1 = 3 Me which allows a distortion-free recording 
of V(p) end U(9) and their amplitude modulation. A consideration of the 
motion of the particles along the phase trajeatories taking account of the 
free oscillations shows that the amplitude structure of the beam must be ob- 
served during 100 - 150 ,.seo after the switching-on of the accelerating 
voltage; the beam formation takes place during the first 1 - 1.5 msec. The 
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Nasledov, D. i.e, Patrakova, A. fa., 57-28-4-15/39 
Taarenkov, B. Y. 


Etching Media for Gallium Arsenide (Travitel' dlya arsenida 
galliya) 


Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 4, pp. 779-781 
(USSR) . 


The purpose of etching io here fornulated in the following 
manner: A layer deformed during mechanical treatment shall be 
removed.in @ manner that the intact monocrystal appears and 
that the micropollution at the surface of the constructed 
device is also removed. The experiments showed that the etch- 
ing reagent with the following composition is useful for this 
purpose: 50 mL 54 NaOH + 10 ml 3035 H205. This chemical etch- 
ing reagent is used by the authors in the production of 
electron-hole transitions in gallium-arsenide. Here poly- 
crystalline samples as well as monocrystals of electron~-galliun- 
-arsenide were investigated. On the basis of these experiments 
the following is stated: 1.) Etching during 5 minutes entirely 
removes the deformed surface-layer of the monocrystal and does 
not produce any new formations at its surface. 2.) Etching 
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ASSOCIATION: 
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lets distinctly appear the boundaries between the crystals in 
polycrystalline sacples and the etch pattern of the individuai 
crystals. 3.) Etching guarantees the production of reliable 
alloy-contacts and reduces the leakage current of the electron- 
-hole transitions. The electronograms were obtained by V.A. 
Dorin. There are 3 figures and 2 references, 1 of which is 
Soviet. 


Leningradskiy fiziks-tekhnicheskiy institut AN SSSR 
(Leningrad Physical-Technical Institute, AS USSR) 


December 12, 1957 
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The Spectral Characteristics of GaAs Photoelements. / 
Fizika tyverdogo tela, 1959, Yol 1, Nr 9; PP 1467 - IAT ies 


Ags the spectra of these photoelements had not been hitherto 
studied sufficiently nor systematically, the authors of the 


. present paper inveetigated the dependence of the spectral 


characteristicea of GaAs photoelements on the Cd- and Zn 
diffusion temperature in the fornation of the p-n junction 
and on the etching Polycrystalline n-Gois plates ‘electron 


concentration: 10! len™?, nobility «2000 om’ /v.sec) served 

ag initial material: p-n junction was brought about by the 
diffusion of the acceptor {mpurities (Cd or gn) from the gas 
phase into the pre-evacuated and melted ampul. The ciffusion 
conditions are illustrated ina table. After diffusion, one 
side of the plate was ground and the depth of the p-region 

was controlled with a probe: The spectral characteristios 

were taken with illumination of the p-surface in perpendi - 
cular to the p-n junction plane and the darkened electrode. Ta 
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The results are 8 The curves show the 
Spectral distribu -circuit current referred 
to one equal amou nt photons. The var clorgth linit 4 1 
Was determined at /» and the width of the forbidden 
The following was 
n temperature of ga in 
range 520 - 620°C in- 
characteristic 


cussed in thig connection. It ig finally mentioned that the 
&raduate student 5, P._Bardeyeva took part in the investig- 
ation. There are 2 figures, 1 table, and 9 references, 3 of 


which are Soviet. 
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AUTHORS; Nasledov, D. N., Tsarenkov, B,. V. 
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TITLE: Gallium arsenide phototubes 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 4, 1962, 22, abstract 4G184 (V sb. 


itr 


Potoelektr, i optich, yavleniya v poluprovodnikakh", Kiev, AN USSR, 
1959, 335-338) ; 


TEXT: The authors give the preliminary results of working out a-method for 
producing p-n Junctions in gallium arsenide to prepare phototubes on their basis, 


[Abstracter's note: Complete translation] 
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Tsarenkov, B.V. 


A Circuit for the Oscillographic Display of the 
Current-Voltage Characteristics of Photodiodes 


Pribory i tekhnika eksperimenta, 1960, Nr 2, 
pp 144-145 (USSR) 


A detailed circuit diagram of the device is shown in 

Fig l. A sinusoidal voltage having the frequency of 

50 c/s is applied to the circuit from an autotransformer 
through a separator transformer TP. The voltage from 
the photodiode and the current from the resistance Ro 
which is proportional to the current flowing through 

the photodiode are applied to the horizontal and vertical 
deflection plates of the oscillograph, respectively. 

An oscillogram of the voltage-current characteristic 
with two coordinate axes is obtained by means of a 
polarized relay which is operated at the frequency of 
200 to 300 c/s by means of an audio generator. When 
the moving spring 1 (see Fig 1) ais in contact with 
the fixed point 2, the horizontal detiection system 
is shorted and a portion of the vertical coordinate 
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A Circuit for the Oscillographic Display of the Current-Voltage 
Characteristics of Photodiodes 


is traced. During the transition of the spring 1 
from one state to the other, a portion ot the voltage- 
current characteristic is traced, When the spring 1 
is in contact with the fixed point 3, the vertical 
deflection system is shorted and the horizontal axis 

is traced. The switching frequency of the retay 18 
higher than the supply frequency for the circuit. 

It is therefore possible to obtain a continuous display 
of the characteristic. The resistance R, (see Fig }) 
limits the current through the photodiode during its 
conduction in the forward direction, The current and 
voltage axes are calibrated by sinusoidal voltage by 
using a valve voltmeter V which is connected to the 
horizontal or the vertical deflection systems of the 
oscillograph by means of the key Ky. The results 
obtained with the circuit are illustrated in Fig 2. 

The author expresses his gratitude to D.N.Nasledov 

for his interest in this work and to N.S.Yakovchuk for 
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valuable advice. There are 2 figures, 1 table and 
2 Soviet references. 
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(Physics Engineering Institute, AS USSR) if 


SUBMITTED: January 24, 1959 
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AUTHORS: Nasledov, D. N., Smirnova, N. Ne, and TSS ESR be Vrseteens bever. 
TITLE: The Temperature Dependence of the Main Parameters of Gads 


Point-contact Diodes 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2762-2769 


TEXT: The authors produced point-contact diodes from n-type GaAs single 
crystals (conduc fivity at room temperature; 15 - 30 ohm~!+cm7!; concentra- 
tion: n, = 561016 . 1017om™; mobilityiy, ~ 2000 cm@/v-sec), and first 


give a brief description of the production method. The volt-ampere charac- 
teristics of the GaAs diodes were measured within the range of 

-196 - +300°C (Figs. 1, 2), and the main parameters are given in Table 2. 
The oscilloscopic characteristics were recorded by a "characteriograph" 
described in Ref. 6. The direct branches of the volt-ampere characteristics 
are described by the empirical formula 


q(U, Sate 
ir dir s 
lays r,fexs f ay 17, ames eg ‘7, The factor 1, ~ exp (-AE/kT) 


(AE ~ 0.7 ev); B ig a dimensionless factor which decreases with rising 
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temperature (cf. Table 2); r, is the internal series resistance of the 
diode, and Vase is the direct voltage drop on the diode. The experimental 


results are shown in five diagrams. The direct current in the diode depends 
on recombination processes occurring in the volume-charge region, the 

base layer, and on the surface, and also on the ohmic resistance of the 
base layer. I,,, = T exp (qU,/PkT) and I4,,~v &xP [(az-qu,/8)/kT], where AE 


ig the activation energy. An analysis of the statistical volt-ampere char- 
acteristics in the temperature range concerned showed that: 1) the tem- 
perature dependence cf the differential conductivity at Uo of the factor 


I. in the empirical formula for the direct current and the reverse current 
at -1v is exponential in the range of 373-573 °K} the exponents coincide; 
3} 8 decreases with rising temperature and is greater than 2 at -196 C; 

3) the section voltage decreases sith increasing temperature; the tempera- 
ture coefficiet coincides with the temperature coefficient of the contact 
potential difference calculated for a symmetrical p-n junction, whereas 
the absolute value of Doge is smaller than the calculated value of Daas 


4) at a constant voltage, the direct current rises within the range of 
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0 - 0.6 v with rising temperature. Wit nin the range of 0.7 - 1 v it first 
increases, after which it drops , which is due to the pase ea depend- 

- ence of the internal series resistivity of the diode. There er e 5 figures, 
2 tables, and 9 reLgennces: 7 Soviet, 1 U3, and 1 justralian.: 


ASSOCIATION: Fiziko-teknnicheskiy ins titut AN SSSR Leningrad 
u (Institute of Physics and Technolocy of the AS USSR, 


Leningrad) 
me. «SUBMITTED: June 9, 1960 ; 7 a 
ee: ; Ta6anya 2 ; Legend to Table 2: 1) r 6% 
en 
aa ; | u Ly (+1 ») ie ae pressed in ohms; 2) U,,, in 
Cann ‘ 2 fe v. C68 op, Shh Bs op, (a) Ble : 
cere ‘ | 8 zs pe . | a Vy Thay at +iv in a; 
t 2 3 es ‘ : 
de ‘ 
= 4) i ag at -1v ina 
196 | 2521075 | 32 | 38 | 0.93 0.005 - : 
- 20 36° 10-10 |. 1.7, | 20 | 0.67 0.0165 | 4.2-10°8 
300 +1075 |’ 1.55 29 0.34 0.0275 18-1078 - 
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AUTHORS: Burdukov, Yu. M., Imenkov, A. N., Nasledov, D. N., and 
Tsarenkov, Bs Vs. 


— 


TITLE: Alloyed GaAs junction diodes 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 991-994 


TEXT: Thie is the continuation of Refe. 1-9 which the authors published in 
FIT with the excoption of Ref. 9 (C. T. Sah, R. N. Noyce, W. Shockley, Proc. 
IRE, 45, 9, 1228, 1957). The diodes studied were made from thin plates of 
n-type GaAs single crystals which had been grown by the method of 
Chokhral'akiy. Their resistivity was 0.02 ohm-em, their electron concentra- 


tion %10'! em’, and their mobility 3500 cm*/v+sec at room temperature. The 
p-n junction was obtained by {introduction of molten zinc or from the extectic/X 
Au-Zn alloy. Lead served as non-rectifying base contact. The area of the 


p-n junction was equal to S = 0.005 cm, The volt-ampere characteristics of 
such a diode at 25 and 300°C are shown in a figure. They were recorded by 


the “characteriograph" described in Ref. 10 (Tsarenkov, PTE, Nc. 2, 144, 
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1960). The most important results were the following: 1) The direct 
y branch of the diode charccteriatic at voltages below the cutoff voltage can : 
be dascribed by the formula I,,, = 1, [xp (aU gy ./BRP) - j (1). Ig,, 48 i 


the direct current density, Vaair the direct voltage drop on the diode, and 


8 a dimensionless factor. I, increases with rising temperature. Within 
the range of nitrogen temperatures to room temperature, I,(T) is a weak 
function (weaker than at higher temperatures). At room temperature, 


1 10-107! a/em’, and at 300°C, Pio to a/em*. B decreases with 


rising temperature within the range of -196-+300°C. At nitrogen tempera- 
tures, BawT - 12) at room temperature, 2 - 33 and on a further change in 
temperature, it approaches a value £2. The direct branches of the volt- 
ampere characteristics of several diodes have two exponential sections: 

! ee ' = 5 
Tbsp * 19 9*P (4053 ,/8, HT) ond Thyy 1 20xP (ayy p/BQkT) 5 

i] i) 
Usae <US sy? 15.> 50° B,>Bo- 15, and In increase with temperature (152 
faster than 144)3 at 200-300°C, Ioiztoa? Boe Bp- The occurrence of two 


Card 2/6 


APPROVED FOR RELEASE: 03/14/2001 


CIA-RDP86-00513R001756920003-8" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8 


3s 
aa 


20802 


3/181 /61/c03 /003/029/020 
Alloyed GaAs ..-. B102/B205 


exponential sections of the direct branch is related to the surface proper- 
ties of the diode. By a change of the composition of the etching agen-, one 
of them disappeurs, and in formula (1) Iv 152 and By. The exiatence of 


two sections and the disappearance of one section by surface treatment is 
ascribed to the fact that the surface of gallium arsenide has an inverse 
layer. The cutoff voltage of the direct branch is lower than the contact 
voltage calculated according to Shockley's junction theory, and dro,3s with 
increasing temperature. The temperature coefficients of the two voltages are 
almost equal. The curvature G, of the linear section of the direct branch 
calculated from the data of the diode with a base 0.5 mm thick amounted to 


~10? a/veom’. The differential resistance at zero voltage can be exactly 
calculated from the formula R, = BxT/qI,- R(T) is nearly inverse to I(T). 


R, of diodes with two exponential sections of the direct branch is much smaller 

than Rg of diodes with only one section. The reverse branch of the 

characteristics at voltages lower than the breakdown voltage can be described | 
\ 


. nm n - . 
by the empirical formula lag AU ey? where n$13 ae increases with 


temperature. The breakdown voltage also increases with temperature, which is 
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taken as an indication of the electric character of breakdown in low-voltage 
GaAs diodes. There are 1 figure and 11 references: 9 Soviet-bloc and 
2 non-Soviet-bloc. 


\ 


ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Leningrad (Institute of 
Physics and Technology, AS USSR, Leningrad) 


SUBMITTED: September 23, 1960 


Legend to Fig.: Ordinate unit 4 ma, abscissa unit 1 v (left-hand diagrama) 
or 0.25 v (right-hand diagrams). 
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AUTHORS ; Nasledov, D. Ne, Rogachev, As As, Hyvkin, S. M., and 
Tourenkov, B. V. 
eee A aaa at 
‘ 
TIvub: Recombination radiation of gallium arsenide 


taNIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 1062-1065 


TRAT; iJonocrystalline n-type Indu platen with an oleatron concentration 

of gto) om? were used to study the intrinsic recombination radiution. 7 
4A p-n junction of *0.1 em” was produced by diffusion of Zn or Cd into the 
Inds plate. The nonequilibrium carriers were excited by pulsed 

injection through the junction. The radiation was observed in parallel 


to the p-n junction plane. At 17°% the emission spectrum has a narrow 
peak at 1.47 ev (optical self-absorption edge) and two maxima at Lower 
energies which are in connection with recombination via impurity levels. 
One of these levels is 0.2 ev distant from the middle of the forbidden 
bund, the other 0.25 ev from a band edge. The relative height of all 
maxima depends on the current density through the-p-n junction. At less 
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thn ta/en* only inpurity radiation is observed, then intrinsic radiation 


arises and increases rapidly, and between 10 and 100 a/fom* the relative 
height of the maxima remains constant. The results can be explained by 
assuming volume-charge recombination at weak currents and injection nt 


2 
hign currents. At above 10 a/em™ the emission intensity increases 
linearly with the current density through the p-n junction and deeraecas 


3 


only above ~10 a/em®. The forbidden band width is temperature-Jopendent 


according to tne law (1.51-5.6-107 48) ev. The intrinsic emission line 
narrowing observed at high current densities can be explained by inverse 
band filling (production of sthtvs wilh "negative temperature") or by 
assuming that the injected carriers cause degenerate filling of one bani 
only. The latter possibility is more probable. There are 2 figures, 


ASSOCIATION: Fiziko-tekhnicheskiy institut im. A. F. Ioffe AN SSR, 
Leningrad (Physicotechnical Institute imeni A. F. Ioffe 
AS USSR, Leningrad) 


SUBMITTED: January 11, 1962 
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AUTHOR: Gutkin, A. A.3; Rogechev, A. A.3 Sedov, V. Ye. Tsarenkov Be 


TITLE: Low-inertia gallium arsenids light-genereating atode 
Ee | wv 
SOURCE: Pribory 4 tekhnika eksperisenta, no. 4, 1963, 187-188 


: TOPIC TAGS: gallium arsenide light generator, light-generating diode, galliun 
' grsenide dfode, carrier injection luminescence, injection luminescence, gellium 
arsenide laser, laser, carrier, luminescence, injection 


\ 
ABSTRACT: A Light-generating! @iode made of single crystal n-type gallium arsenide 
diffused with p-type zinc has been sonstructed and tested. Light emission wes 
produced at roon temperature by applying @ pulsed current with pulse S4uration of ¢ 
1—10 psec across the p-n junction, The obtained light spectrum showed two maxima x 
centered at 0.95 and 1.3. The tine constant wes leso than 5 x 1078 sec, Ata s 
maximum injection current of 20 emp the efficiency of the generator wes about j 
0.1%, The authors hope to increase the photon flix several times by construc- 
tional refinements end the use cf higher quality meterial. The euther acknowl- 
edges that while the present article was being prepared for printing, the journel 
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AID Nr. 975-25 23 May 
ELECTRICAL BREAKDOWN OF GaAs p-n JUNCTIONS (USSR) 


Nasledov, D. N., and B. Vv. Tsarenkov. Fizika tverdogo tela, v. 5, no. 4, 
Apr 1963, 1181-1188. $/181/63/005 /004/036/047 


A stud of electrical discharge in GaAs junction diodes has been made with 
monocrystalline specimens of n-type gallium arsenide with 5 -1028 to 1027 em™> 
electron concentration and 3000 to 3500 em?/vesec electron mobility, The 
specimens were doped with Cd or Zn impurities. The thickness of the -p- 
layer was 10-20 # after Cd diffusion and 20-100 # after Zn diffusion, The 
breakdown voltage was under 10 v at room temperature.. Results show that 
the breakdown voltage and the critical field increase almost linearly with 
temperature in the range from 77 to 540°K, With constant temperature the 
breakdown voltage increases with increasing critical width of the volume 
charge layer during breakdown, while the critical field decreases. It is 
shown that the breakdown mechanism is impact ionization, | [BB] 
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and is compared to the data from two vacuum diodes (Nos. 55 and 64). The results — 
_ Show ‘that “J, does not depend on the n jers up to current densities 
of 1 amp/cm?, nor on temperature in t Its value was 
. estimated to lie between 10-9 and 10-5 sec. 

to R. F. Kazarinov & 


atitude 
na V. Ie Stafeyev for the formulas, 
1 table, and 1 figure. 
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AUTHOR: Imenkoy, A. N.; Kozlov, H. M.3 Meskin, S. S.; Nasledov, D. N.; Ravich, 
V. N.; Tearenkov, B. V. aL 


TITLE: Electroluminescence spectra of strongly degenerate gallium arsenide 4 ire 


id 3 
SOURCE: Fizika tverdogo tela, v. 7, no. 3, 1965, 775-780 B 


TOPIC TAGS: gallium arsenide, semiconductor, electroluminescence, p n junction, 

| recombination radiation, radiative recombination 

| ABSTRACT: An investigation was made of the injection electroluminescence of GaAs . 
tunnel p-n junctiona at temperatures of 77 and 293K. In preparing the diodes, zinc '. 
was diffused into an n-type GaAs monocrystal up to hole concentrations of 

~5-10!9 em73 in a 10—20 micron surface layer. The tunne{ p-n junction was fabri- 

| cated by diffusing tin into the p-side of GaAs. The emission was found to vary 

' strongly with injection current. Recombination radiation spectra showed a peok 

, which with increasing current densities was shifted toward higher photon energies 

| (from 1.0 to 1.445 ev at 77K). Other maxima independent of the injection current 

' were also present. A very distinct peak at 1.42 ev was observed at 77K. Analysis 

of the experimental data showed that at emall injection current densities (less 
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while at higher current densities it ts determined by the properties of the p-region. 
The current-independent peaks were attributed to tunneling of electrons into deep- 
lying levels in the forbidden band and subsequent radiative recombinatton. Orig. 
j; art. has: 6 figures. {cs} 


| ten 1—2-10" amp/cm* electroluminescence depends on the properties of | diodes, 
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‘negative conductivity of tho tunnel diode was detected, Orig. art, 
‘hast 2 figures and 2 formulas, ZL] 
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TOPIC TAGS: recombination radiation, gallium arsenide, pn Junction, impurity, 
acceptor, donor . 


ABSTRACT: The effect of Zp, Cd, Mn, and Fe impurities on the recombination radiation 
of GaAs p-n junctions! way “éxperimentally investigated. The junctions were formed by 
direct diffusion of the element, by simultaneous diffusion of Mn and Cd and Fe and 

Cd, or by diffusion of Mn and then Cd, or Fe and then Cd into n-type GaAs with an 
electron concentration’ (Nj) of 5 x 10/63 x 1018 cam? (crystals with Mn > 7 x 10) eur 3 
were doped with Te), The junction era was 1073-107" em’, The recombination spec 
tra were measured at 77 and 293K in the photon energy range between 0.7 and 1.6 ev, 
The spectra vere recorded et direct injection currents at which the energy of the 
short wavelength band vas independent of the current. The experimental data are give 
in Fig. l.and Table 1. ‘The band with hvpax & 1,01 ev (77%) and hvgax © 0.95—0.98 ev 
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Fig. 1. Recombination radiation of 
n-GaAs p-n junction doped with: : 


1 = Cd; 2 = Mny 3.< Mn and then Cd}: 
he. Fe,.5 - Fe and then Cd; 

B= T= 17K) b = 293K, (The abe.'*:! 
solute values:of intensity dtffer, - . 
from spécinen to specinen). 
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.fable 1. Photon energy in the band peaks (byjay) and band halfwidths 
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'(293K) and-the band vith hua, % 1.25 ev, clearly defined only at 77K in junctions 
‘doped with Zn and Cd and less sharply defined in those doped with Mn and Fe, vere 
attributed to recombination rediation of excess carriers vie the deep levels vith 


activation energies of 0.5 and 0.25 ev, reszectively. Orig. art. hee! 2 figures and 
1 table. 
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ev; attributed to Impurities. At TTK the maxima shift to 2-19, 1.04, and 0.84 re- 

| : epectively- The spectral photoconductivity curve exhibited a1s0 some kinks due to 


transitions of the electrons from the valence to the conduction band. Polarization 
begen to affect the photoconductivity only above 2 eV, when the photoconductivity 
became highly sensitive to the direction of the electric vector. This my be due 
to anisotropy of the crystal. Not all crystals showed @ sharp absorption edge, © 
fact attributed to the number of crystal defects. Where a sharp absorption edge 
was ovserved, it showed & dependence on the temperature and on the polarization. 


vere very close to each other, and the sharpness of the absorption edge suggests 

the presence of direct dnterband transitions in wnBiPpe The forbidden band is 

estimated at 2.13 ev at 300K and between 2.2 and 2.25 ev at TIK. Tro absorption 

pands are observed at 2.23 and 2.27 ev at TT and 4.2K, and their origin 48 not 

ert _ report was presented vy Le A- Artsimovich. Orig. art. hast 2 figures 
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photomultipliers ‘Transactions of the Fifteenth Annual Conference on Nuclear Spectro- 
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SOURCE: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 1, 1966, 135-137 
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ABSTRACT: The resolvin times of threo*photomultipliors (types K14FS~50, FEU~36 and 
FEU-30) were measured { sing a galliun phcsphide diode as light source. Part of the 


Physics. Gallium arsenide diodes produce short flashes with very little scatter in 

the delay between pulse arrival and flash, but the wavelength of the light is outside 

the sensitive range of present photomultipliers. The gallium phosphide dicde used in 

the present work was excitod by a 10-20 nanosea 70 V pulgo from a pulso generator and [77 - 
protuced a 100 nanosec flash in the green with an amplitude equal to that excited in 

a stilbene scintillator by a C089 gamma rays The pulse produced as a result of this 

flash in the 6 Kkilohm load resistor of the photomultiplier under test was shaped to 
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30 nanosec and 2.0 V and brought, together with the attenuated and delayed pulse from 
the pulse generator, to a time to pulse height comwerter with a resolution of 0,15 
nanosec.e The output pulses from the converter were recorded in a 100-channel pulse 
height analyzer. There was thus obtained a curve representing the seattor of the 
delay times between the initiating pulse and the pulse from the photomultiplier. The 
half-width of this curve, which represents the resOlving time of the photomultiplier 
increased by the scatter introduced by the light source, was plotted for each photo- 
multiplier tube against the potential applicd to the dynodes. In each case the resol 
ing time was minimum for a certain optimun dynode potential. The minimum resolving 
time of 0.14 nanosec obtained for the K14F8-50 photomultiplier is in good agreement 
with the value 0,134 nanosec found by M.Bonitz, W.Meiling, and F.Stary (Nucl. Instr. 
and Meth., 29, 309 (1964)) using a hydrogen lamp. It is concluded that the scatter 

of the delay between pulse and flash in the gallium phosphide diode is not greater 
than in the hydrogen discharge tube. The effect of varying the intensity of the flash 
on the resolving time of the K14FS-50 photomultiplier was also investigated. The 
resolving time increased rapidly when the flash intensity was reduced below that of a 
coe? gamma-ray scintillation in stilbene, and decreased only slowly when the flash in- 
tensity was increased above that value. Orig. art. has: 3 figures. 
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TITLE: Dependence of digchratusineacent parameters of baks lasers on the angle 
between the p-n junction plane and the resonator mirrors “17 


SOURCE: Fizika tverdogo tela, v. 8, no. 7, 1966, 2251-2253 


TOPIC TAGS: By Pay ae laser, gallium arsenide laser, diode laser, laser output, 


Goldin orsenil¢, Zp Rrgorcter 


STRACT; ‘The threshold current density and the output of diode laserd were inves- 
tigated experimentally as a function of the angle (¢ = 90° *0) between the p-n 
junction plane (100) and the resonator mirrors placed in the (110) plane. It was 
shown that: 1) the threshold current density decreased with an increase in the” 
distance between mirrors 1 (Fig. 1), and with a decrease in the angle when 1 = const 
(Fig. 2); and 2) quantum yield increased with a decrease in 6 (Fig. 2). The maxi- 
mm angle Co = a (where d = width of active medium) for which the rereflected | 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001756920003-8" 


"APPROVED FOR RELEASE 


spog 


a a 


L 37687-66 


ACC NR: AP6024502 


H 
t 
4 
1 
‘ 


a 


ra threshold 
ye 


a 2. eur} 2 


Je 


Fig. 1. Dependence of threshold 
current density on the distance 
between mirrors 
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Fig. 2. Dependence of threshold current 
density (curve 1) (for 1 = 0.7 mm) and 
quantum yield (curve 2) on the angle 
between the p-n junction plane and reso- 
nator mirrors 
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